Patients receiving long-term home parenteral nutrition through a subcutaneously tunnelled central venous silastic catheter underwent a trial of 1.5 ml of 2M hydrochloric acid instilled into the catheter each time an episode of catheter sepsis was diagnosed. Four patients had eleven episodes of central venous catheter infection, with the hydrochloric acid clearing the infection on seven occasions, and unblocking the catheter once. The mainstay of therapy for catheter sepsis is removal of the catheter. However, in patients with subcutaneously tunnelled central venous silastic catheters, if reinserting the catheter is anticipated to be a major problem then a small dose of hydrochloric acid in an attempt to clear the infection may be worth a trial.
complications associated with central venous cannulation. 6 ,7 If catheter sepsis is treated with antibiotics without removing the central venous line, then the patient is subjected to an increased risk of developing antibiotic resistant bacterial or fungal infections of the catheter.
As an alternative it has been suggested that the central venous line should be removed only when catheter sepsis is confirmed by the presence of high bacterial colony counts from blood cultures taken through the cannula when compared with peripheral blood cultures. 8 However, the delay in awaiting confirmation may subject the patient to a dangerous prolongation of septicaemia. To reduce the incidence of catheter sepsis, others have suggested prophylactic administration of antibiotics such as amphotericin B,9 although in general prophylactic antibiotic therapy is not recommended. lo In a patient requiring long-term total parenteral nutrition, numerous subcutaneously tunnelled silastic central venous catheters were Anaesfhe.siu and Intensive Care, Vol. X, Nu. 4, November, 1982 removed and replaced each time catheter sepsis was suspected. Central venous cannulation became more difficult, and furthermore the patient had developed severe reactions to penicillin, cephalothin, lincomycin and erythromcyin. In an attempt to eradicate the infection without using antibiotics or removing the catheter, 2M hydrochloric acid 1.5 ml was inserted into the central venous line. The catheter sepsis was successfully treated. This method was then assessed in all patients requiring long-term parenteral nutrition who developed infected central venous silastic catheters.
PATIENTS AND METHODS
Patients in whom subcutaneously tunnelled central venous silastic catheters had been inserted for long-term home parenteral nutrition were considered for hydrochloric acid instillation into the catheter. Patients were informed that this form of therapy had been successful in one case only and a trial was being undertaken to estimate its usefulness. They were also told if they did not wish to be involved in the trial that removal and replacement of the catheter or a prolonged course of antibiotics were the alternative forms of therapy. Catheter sepsis was defined as an episode of fever above 38 QC with rigors in a patient in whom no other site of infection was evident. The subcutaneous catheter tunnel was inspected for inflammation to exclude external catheter infection. Patients with neutropenia (white cell count less than 1000) were excluded from the study.
When catheter sepsis was diagnosed 10 ml of blood were taken for culture through the catheter or, if this was not possible, from the peripheral venous blood. Five ml were then injected into two blood culture bottles using a different sterile needle for each injection. 2M hydrochloric acid 1.5 ml was then inserted into the catheter lumen and left for two minutes. This volume was chosen since the luminal volume of the silastic catheters used was less than 1.5 ml. The hydrochloric acid was then flushed into the circulation using heparinised saline 5 ml (100 units/ml) administered over 1-2 minutes. Blood cultures were taken through the catheter immediately after the hydrochloric acid infusion and again 24 hours later.
The 2M hydrochloric acid was prepared 
RESULTS
All patients diagnosed as having catheter sepsis had positive blood cultures in both bottles, both before the hydrochloric acid and immediately after its instillation. Quantitative colony counts were not performed. There were eleven episodes of catheter sepsis (Table I) . No patients had neutropenia or evidence of subcutaneous catheter inflammation. All blood cultures were taken through the central venous catheter except on one occasion (Patient 3, first episode of catheter sepsis) when the patient's catheter was initially blocked. On this occasion the initial blood cultures were taken from a peripheral vein. After the hydrochloric acid was given, the catheter unblocked and subsequent blood cultures were taken through the catheter.
Patient 1 had three episodes of catheter sepsis due to Staphylococcus epidermidis and one due to Proteus mirabilis. Blood cultures taken 24 hours after the instillation of hydrochloric acid on each of the four occasions were negative. Patient 2 had two episodes of catheter sepsis due to Staphylococcus epidermidis and one due to a diptheroid species. Blood cultures taken 24 hours after the instillation of hydrochloric acid on each of the three occasions were negative. Patient 3 had two episodes of catheter sepsis. The first was a mixed infection of two bacillus species and a Staphylococcus epidermidis. This had developed during treatment of a catheter thrombosis with streptokinase. ll The streptokinase did not unblock the catheter, but the hydrochloric acid used to treat the infection did, although it only cleared the catheter of two organisms, leaving one bacillus species which 
DISCUSSION
The organism responsible for catheter sepsis gains access to the vascular system along the catheter's external surface, through its lumen, or from haematogenous seeding of a remote infection to the fibrin sheath surrounding the vascular portion of the catheter .12 Subcutaneous tunnelling of the catheter, 13 a dacron cuff 14 and strict attention to asepsis of the catheter's exit site reduces the migration of bacteria from the skin along the catheter's external surface to the vascular system. 15.16.17 The use of silastic catheters, particularly if thin and flexible, reduces the amount of fibrin surrounding the vascular portion of the catheter. 18 .1 9 ,20 Furthermore this portion of the catheter is continuously exposed to the patient's humoral defence mechanisms thereby reducing the catheter's susceptibility to infection from haematogenous seeding. Although it still remains to be proven, from the above considerations it would seem reasonable to assume that many of the episodes of catheter sepsis in patients with subcutaneously tunnelled central venous silastic catheters develop from within the catheter lumen.
Whilst prolonged antibiotic administration through the catheter may clear the infection,2! the presence of proteinaceous debris within the catheter lumen may harbour the infection and cause antibiotic resistance. An intense reduction in pH denatures protein and therefore acts as a universal protoplasmic poison. Hydrochloric acid inserted into the catheter must therefore clear the lumen of any infection even in the presence of proteinaceous debris. The only effect that the acid has upon the silastic catheter is an 80/0 volume change, and the catheter returns to normal when the acid is removed (Vygon, Ltd. Product Information). Hydrochloric acid in amounts of up to 360 mmo1l24 hours has been previously infused through a central venous line without producing tissue necrosis or haemolysis. 22 In the four patients described the hydrochloric acid 3 mmol produced no adverse clinical effects.
The small dose of hydrochloric acid infused cleared the infection completely on only seven occasions, reduced the bacterial mixed infection on two occasions but did not completely clear the infection on four occasions. The seven successful treatments occurred when the Vygon Nutricath 2180:20 catheter was infected whereas the Hickman catheter and the combination Hickman and Nutricath catheter infections were unable to be treated successfully. The physical differences between the Hickman and Nutricath may have some bearing upon their responsiveness to hydrochloric acid, although catheter reinfection from blood to the remaining denatured protein debris within the lumen or external catheter infection of the fibrin coat may have also been the reason for their unresponsiveness.
In summary, instillation of hydrochloric acid is not successful in treating silastic central venous infections in all patients and therefore Anaesthesia and Intensive Care, Vol. X, No. 4, November, 1982 the mainstay of therapy for catheter sepsis is removal of the catheter. However, if a patient develops an infection of a subcutaneously tunnelled silastic catheter (particularly the Vygon Nutricath 2180.20) and removal of the catheter is considered undesirable, or if the patient is unable to be given a course of the appropriate antibiotics, then a small catheter bolus of 1.5 ml of 2M hydrochloric acid may be worth a trial.
